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(57) ABSTRACT 

The printing system includes a computer and an image dis 
play apparatus. When receiving the printing condition from 
the image display apparatus, the computer generates print 
databased upon a printing condition and image data having a 
higher resolution among a second image data stored in a 
second memory in the computer and the first image data 
stored in a first memory in the computer, which corresponds 
to the identification information contained in the printing 
condition, and sends the print data to a printer connected to 
the computer for printing. 
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1. 

IMAGE DISPLAY APPARATUS, PRINTING 
SYSTEM, AND PROGRAM CONFIGURED TO 
PRINT MAGE PROJECTED BY THE IMAGE 

DISPLAY APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image display appara 

tus, a printing system, and a program, configured to print an 
image projected by the image display apparatus. 

2. Description of the Related Art 
When a presenter projects an image received from a per 

sonal computer (“PC”) for a presentation, he may be 
requested to print the projected image from a viewer. Then, in 
the conventional system, the presenter takes the trouble to 
move to the PC, to manipulate the PC, and to print the image 
through the printer that is connected to the PC. 

In this case, when part of the projected image is requested, 
the presenter has to set a print area on the PC but the display 
screen on the PC is not projected on the projected Screen and 
thus it may take a longtime to set the print area desired by the 
viewer. In addition, the PC located at the presentation stage is 
not usually his own PC, and thus the manipulation is unfa 
miliar. 
As disclosed in Japanese Patent Laid-Open Nos. (“JPs') 

2006-126480 and 2004-312706, it is conceivable to directly 
connect the projector with the printer and to send print data 
from the projector to the printer for printing. 

However, the resolution of the image stored in the PC is 
Sometimes higher than that of the projected image which the 
projector displays, and the viewer may not obtain an image 
having a better resolution according to the configurations of 
the JPs 2006-126480 and 2004-312706. In addition, when the 
projector sends the image data to the printer, a data amount 
which the projector sends increases and the burden of the 
projector increases because the projector must convert data 
into a printable format for the printer. 

SUMMARY OF THE INVENTION 

The present invention provides an image display apparatus, 
a printing System, and a program, configured to print animage 
with a good resolution projected by the image display appa 
ratus through a manipulation at the image display apparatus 
while a burden of the image display apparatus is alleviated. 
A printing system according to one aspect of the present 

invention includes a computer that includes a controller, a first 
memory configured to store first image data, a first image 
processor configured to process the first image data and to 
generate second image data, and a second memory configured 
to temporarily store the second image data, and an image 
display apparatus that is connected to the computer and 
includes an image output unit configured to output an image 
corresponding to the second image data output from the com 
puter, and a second image processor configured to set a print 
ing condition that contains identification information that 
identifies the second image data and coordinate information 
of a print area in the image. When receiving the printing 
condition from the image display apparatus, the controller of 
the computer generates print data based upon image data 
having a higher resolution among the second image data 
stored in the second memory and the first image data stored in 
the first memory, which corresponds to the identification 
information contained in the printing condition and the print 
ing condition, and sends the print data to a printer connected 
to the computer for printing. 
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2 
Further features of the present invention will become 

apparent from the following description of exemplary 
embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a printing system according to 
this embodiment. 

FIG. 2A is a flowchart for explaining an operation of a 
projector illustrated in FIG. 1. 

FIG. 2B is an illustration of a screen displayed by the 
projector. 

FIG. 3 is a flowchart for explaining an operation of a PC 
illustrated in FIG. 1. 

DESCRIPTION OF THE EMBODIMENTS 

FIG. 1 is a block diagram of a printing system configured to 
print an image projected by an image display apparatus. The 
following description discusses a projector (image projecting 
apparatus) as one example of an image display apparatus but 
the present invention is applicable to another image display 
apparatus, such as a television. 
The printing system includes a projector (image display 

apparatus) 1, a personal computer (“PC”) 2, and a printer 3. 
The PC 2 is connected to the projector 1 and the printer 3. 
The projector 1 includes an operating unit 11, a controller 

12, an image output unit 13, an image input unit 14, an image 
processor (second image processor) 15, and a printing-con 
dition-data output unit 16. 
The operating unit 11 accepts a variety of manipulations 

Such as an input manipulation and a print preview instruction 
of a printing condition used to print a projected image. For 
example, it may be, but not limited to a button, a dial, a 
keypad, or a variety of pointing devices. The printing condi 
tion contains, but is not limited to, identification information 
used to identify a projected image, a print instruction, a print 
area, a print number, a magnification, a resolution, a color/ 
monochromatic printing designation, and a size or type of a 
printing paper. The printing condition does not contain infor 
mation of image data of the projected image. 
The controller 12 can communicate with the PC 2 and 

controls each module in the projector 1. 
The image output unit 13 is a projection lens (unit) config 

ured to project an image on a display Screen and a liquid 
crystal display. The image output unit 13 can display a pro 
jected image, a print area set in the projected image, another 
printing condition, a print preview, optical information of the 
projector 1 (aspect ratio, Zooming ratio, etc.). The image 
output unit 13 has a print preview function configured to 
display an image contained in a print area without displaying 
the whole projected image. 
The image input unit 14 is a connector from which (second) 

image data is input from an external unit, such as the PC 2, and 
contains a USB terminal, and a video input terminal. 
The (second) image processor 15 serves to convert and 

process input image data, to provide a digital Zoom function 
to change (enlarge or reduce) a magnification of a projected 
image, and to output printing condition data. 
The printing-condition-data output unit 16 outputs data of 

a printing condition output from the image processor 15 to an 
external device, such as the PC 2. In this embodiment, the 
projector 1 can output a printing condition to the PC 2 from 
the printing-condition-data output unit 16, but the PC 2 
already possesses the image data of the projected image, and 
thus the projector 1 does not sends that information. 
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The PC 2 includes an operating unit 21, a controller 22, an 
image-data output unit 23, an image data storage (first 
memory) 24, a (first) image processor 25, a print-data output 
unit 26, a printing-condition-data input unit 27, and a RAM 
(second storage) 28. 
The operating unit 21 includes a keyboard and a pointing 

device configured to accept a variety of input manipulations. 
The controller 22 controls each module, compares the reso 
lution, and selects the image data used for the print databased 
upon the comparison result, as described with reference to 
FIG. 3. 
The image-data output unit 23 outputs image data to the 

projector 1 and a display (not illustrated). The image data 
storage 24 is a (first) memory configured to store first image 
data as original image data. 
The image processor 25 can process first image data stored 

in the image data storage 24, and convert the first image data 
into the second image data displayable by the projector 1 or 
the display (not illustrated). The image processor 25 can 
generate print databased upon the printing condition received 
by the projector 1 and the image data stored in the image data 
storage 24 or RAM 28 selected by the controller 22. The print 
data is information that contains image data, such as a size and 
density of halftone dot, representing the whole or part of the 
projected image and the information of the printing condition. 
The print-data output unit 26 outputs the print data gener 

ated by the image processor 25 to the printer 3. The printing 
condition-data input unit 27 receives information of the print 
ing condition from the printing-condition-data output unit 16 
in the projector 1. The RAM 28 is a (second) memory con 
figured to temporarily store second image data as output 
image data output from the image-data output unit 23. 
A description will be given of an operation when a desired 

print area of a projected image is printed by this printing 
system. 

FIG. 2A is a flowchart illustrating an operation of the 
projector 1. FIG. 2B is an illustrative screen displayed by the 
projector 1. FIG. 3 is a flowchart for explaining an operation 
of the PC 2 after the printing information is sent to the PC 2 
from the projector 1. In FIGS. 2A and 3, “S” stands for a step. 
This flow can be implemented as a program used to enable a 
processor (microcomputer) to execute each step. 
A description will now be given with reference to FIG. 2A. 

The projector 1 is powered on by the operating unit 11, and 
receives image data output from the image-data output unit 23 
in the PC 2 through the image input unit 14. The controller 12 
instructs the image processor 15 to process the image data. As 
illustrated in a screen (1) in FIG. 2B, the image corresponding 
to the received image data is displayed on the image output 
unit 13 (S101). 

Next, the controller 12 sets a desired print area in the 
projected image via a manipulation from the operating unit 11 
and the image processor 15 (S102). For example, in a screen 
(2) of FIG. 2B, a rectangular dotted area Pencloses a circle 
and a triangle and is set as a print area. 

Next, the controller 12 obtains coordinate information of 
the projected image through the image processor 15 (S103). 
For example, in the screen (2) of FIG. 2B, the controller 12 
obtains coordinates of four corner positions of the dotted area 
P. A coordinate acquiring method is not limited, and only two 
diagonal coordinates in the rectangular dotted area P may be 
acquired. 

Next, the controller 12 cuts the print area out of the pro 
jected image based upon the coordinate information of the 
obtained print area, produces a print preview by enlarging or 
reducing the print area using the digital Zoom function, and 
displays the print preview on the image output unit 13 (S104). 
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4 
For example, in a screen (3) in FIG. 2B, the controller 12 
enlarges and displays, as the print preview, of the triangle and 
the circle in the dotted area. 

Next, the controller 12 requests an operator to confirm 
whether the image displayed in the print preview is a desired 
print area (S105), and returns to S102 if necessary (N of 
S105). Then, the operator again selects the print area. 

In operating the PC to print the screen projected by the 
projector, the conventional viewer cannot confirm the print 
preview on the display of the PC and a selection of the print 
area may contain an error. On the other hand, this embodi 
ment enables the viewer of the projector to confirm the print 
preview screen and thus reduces a printing error. 
When it is confirmed that the image displayed in the print 

preview is the desired print area (Y of S105), the controller 12 
prompts the operator to set another printing condition (S106). 
For example, in the screen (4) in FIG. 2B, the controller 12 
accepts the selection of the A4 size of the printing paper. 

Next, the controller 12 sends the print data containing the 
printing condition and the coordinate information of the print 
area of the display image from which the information of the 
printing condition is obtained, from the printing-condition 
data output unit 16 to the printing-condition-data input unit 
27 in the PC 2 (S107). S107 is performed by the operator 
when he presses or clicks a “printing” button in the operating 
unit 11. 

Thus, according to this embodiment, the user does not have 
to move from the projector 1 to the PC2, and thus the printing 
operability improves. As a result, the flow proceeds to FIG.3. 

Initially, the controller 22 receives the information of the 
printing condition with a print command from the projector 1 
via the printing-condition-data input unit 27 (S201). 

Next, the controller 22 compares the resolution of the sec 
ond image data stored in the RAM 28 with the resolution of 
the first image data stored in the image data storage 24 via the 
image processor 25 (S202). The compared image is specified 
based upon the identification information of the image con 
tained in the printing condition. 
When the resolution of the second image data is lower than 

that of the first image data (Y of S203), the controller 22 
prepares the print databased upon the first image data and the 
printing condition received from the projector 1 via the image 
processor 25 (S204). 
On the other hand, when the resolution of the second image 

data is as high as or higher than that of the first image data (N 
of S203), the controller 22 prepares the print data via the 
image processor 25 based on the second image data and the 
printing condition received from the projector 1 (S205). 

Thus, the controller 22 generates print data via the image 
processor 15 based on the printing condition and the image 
data having a higher resolution among the first image data and 
the second image data. 

Next, the controller 22 sends the prepared print data from 
the print-data output unit 26 to the printer 3 (S206). As a 
result, the printer 3 prints the desired print area in the pro 
jected image with a good resolution in accordance with the 
print data. 

According to this embodiment, in printing the projected 
image, a user of the projector 1 does not have to move to the 
PC2 so as to manipulate the PC 2, but the PC 2 selects image 
data having a higher resolution. Thus, the resolution of the 
image to be printed can be improved. In addition, while the 
projector 1 sends the printing condition but no image data, 
and thus its burden is alleviated. Moreover, for example, 
while JPs 2006-126480 and 2004-312706 need image pro 
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cessing configured to convert image data into a format Suit 
able for printing of the printer, this embodiment does not 
require this image processing. 

While the present invention has been described with refer 
ence to exemplary embodiments, it is to be understood that 
the invention is not limited to the disclosed exemplary 
embodiments. The scope of the following claims is to be 
accorded the broadest interpretation so as to encompass all 
Such modifications and equivalent structures and functions. 

This application claims the benefit of Japanese Patent 
Application No. 2011-153081, filed Jul. 11, 2011 which is 
hereby incorporated by reference herein in its entirety. 
What is claimed is: 
1. An output system comprising: 
a computer that includes a controller, a first memory con 

figured to store first image data, a first image processor 
configured to process the first image data and to generate 
second image data by processing the first image data, 
and a second memory configured to temporarily store 
the second image data; and 

an image display apparatus that is connected to the com 
puter and includes an image display unit configured to 
display an image corresponding to the second image 
data output from the computer, and a second image 
processor configured to set an output condition that con 
tains identification information that identifies the second 
image data and coordinate information of an output area 
in the image, 

wherein when receiving the output condition from the 
image display apparatus, the controller of the computer 
generates output databased upon the output condition 
and image data having a higher resolution among the 
second image data stored in the second memory and the 
first image data stored in the first memory, which corre 
sponds to the identification information contained in the 
output condition, and sends the output data to an output 
unit connected to the computer for output. 

2. The output system according to claim 1, wherein the 
output condition contains a size of a paper to be output by the 
output unit. 

3. The output system according to claim 1, wherein the 
image display unit of the image display apparatus has an 
output preview function configured to display an image con 
tained in the output area. 

4. The output system according to claim 1, wherein the 
second image processor in the image display apparatus serves 
to change a magnification of an image to be projected. 

5. A non-transitory machine readable storage medium Stor 
ing a program used for an output system that includes: 

a computer that includes a controller, a first memory con 
figured to store first image data, a first image processor 
configured to process the first image data and to generate 
second image data by processing the first image data, 
and a second memory configured to temporarily store 
the second image data; and 

an image display apparatus that is connected to the com 
puter and includes an image display unit configured to 
display an image corresponding to the second image 
data output from the computer, and a second image 
processor configured to set an output condition that con 
tains identification information that identifies the second 
image data and coordinate information of an output area 
in the image, 

wherein the program enables the computer to: 
Select, when receiving the output condition from the image 

display apparatus, image data having a higher resolution 
among the first image data stored in the first memory and 
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6 
the second image data stored in the second memory, 
which corresponds to the identification information con 
tained in the output condition; 

generate output databased upon the output condition and 
the image data that has been selected; and 

send the output data to an output unit connected to the 
computer for output. 

6. An image display apparatus configured to communicate 
with a computer that includes a controller, a first memory 
configured to store first image data, a first image processor 
configured to process the first image data and to generate 
second image data by processing the first image data, and a 
second memory configured to temporarily store the second 
image data, the image display apparatus comprising: 

an image display unit configured to display an image cor 
responding to the second image data output from the 
computer, and 

a second image processor configured to set an output con 
dition that contains identification information that iden 
tifies the second image data and coordinate information 
of an output area in the image, 

wherein the image display apparatus is configured to send 
the output condition to the computer whereby the con 
troller of the computer generates output databased upon 
the output condition and image data having a higher 
resolution among the second image data stored in the 
second memory and the first image data stored in the first 
memory, which corresponds to the identification infor 
mation contained in the output condition, and sends the 
output data to an output unit connected to the computer 
for output. 

7. An image display apparatus according to claim 6, 
wherein the image display unit of the image display apparatus 
enlarges and displays the output area. 

8. An output system comprising: 
a computer that includes a first image processor configured 

to process first image data and to generate second image 
data by processing the first image data; and 

an image display apparatus that is connected to the com 
puter and includes an image display unit configured to 
display an image corresponding to the second image 
data output from the computer, 

wherein when receiving an output condition from the 
image display apparatus, the computer generates output 
data based upon the output condition and image data 
having a higher resolution among the first image data 
and the second image data, which corresponds to iden 
tification information contained in the output condition, 
and sends the output data to an output unit connected to 
the computer for output. 

9. The output system according to claim 8, wherein the 
image display apparatus has an output preview function con 
figured to display an image contained in an output area. 

10. The output system according to claim 8, wherein the 
image display apparatus is configured to change a magnifi 
cation of an image to be projected. 

11. A non-transitory machine readable storage medium 
storing a program used for an output system that includes: 

a computer that includes a first image processor configured 
to process first image data and to generate second image 
data by processing the first image data; and 

an image display apparatus that is connected to the com 
puter and includes an image display unit configured to 
display an image corresponding to the second image 
data output from the computer, 

wherein the program enables the computer to generate, 
when receiving an output condition from the image dis 
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play apparatus, output databased upon the output con 
dition and image data having a higher resolution among 
the first image data and the second image data, which 
corresponds to identification information contained in 
the output condition, and send the output data to an 5 
output unit connected to the computer for output. 

12. An image display apparatus configured to communi 
cate with a computer that includes a first image processor 
configured to process first image data and to generate second 
image data by processing the first image data, the image 10 
display apparatus comprising: 

an image display unit configured to display an image cor 
responding to the second image data output from the 
computer, and 

a sending unit configured to send an output condition to the 15 
computer, 

wherein when the computer receives the output condition 
sent by the sending unit, the image display apparatus 
enables the computer to generate output databased upon 
the output condition and image data having a higher 20 
resolution among the first image data and the second 
image data, which corresponds to identification infor 
mation contained in the output condition, and send the 
output data to an output unit connected to the computer 
for output. 25 


